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Abstract: GPS is becoming an important tool for structural monitoring. As the advent of t he r eceiver w ith sampling
r ate as high as 100 Hz, there is no problem in structural frequency monitor ing by GPS. But because GPS observa-
tion is contaminated by many errors sources, its accur acy needs to be improved to meet small str uctural amplitude
monitoring. In this paper a new single epoch algor ithm is presented by integrating w avelet analysis w ith combined
sing le epoch algorithm to isolate var ious errors. Sever al experiments show ed that the proposed alg orithm is effective
and efficient.
Key words: GPS; w avelet analysis; single- epoch alg orithm; structural vibration monitor ing
? ?: GPS作为一种新的结构振动监测工具正受到广泛关注?目前 GPS 的采样率可达
100 Hz,可以满足结构振动监测对采样率的要求,但 GPS观测量受多种误差源的影响, 其测定
结构振幅的精度有待进一步提高?将小波分析方法用于隔离观测噪声,并综合利用两种单历
元算法的优点, 提出一种新的结构振动监测单历元算法?若干试验验证本方法的正确性和有
效性?
  ????: 2004-08-24; ????: 2005-02-25
????: ????????????( ASD. A222) ;????????????( 40271091) ; ???????????????
??
????: ???( 1964-) ,?,???,??,??,????GPS????????
???:全球定位系统;小波分析; 单历元算法;结构振动监测
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4  基于小波分析的组合单历元算法
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Fig . 1 F low char t for the proposed algor ithm
5  在结构振动监测中的应用分析
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Tab. 1  Central frequency for meyor wavelet
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Fig. 3  Wavelet decomposition fo r No. 1 Phase double
difference series
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Fig. 4 Vibrating time series of 0. 5 Hz, 5 mm ampl-i
tude for x , y , h with and without filtering
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Fig. 5 Vibrating time series of 0. 5 Hz, 2 mm ampl-i
tude for x , y , h wit h and wit hout filter ing
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Fig. 6 Vibration time ser ies w ith and without wavelet
filtering( test4)
6  精度分析
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 Tab. 3 Minimum detectable deformation at 99. 7%
confident level / mm
?? x x^ y y^ h h^
1 5. 46 2. 04 5. 34 2. 43 10. 92 2. 43
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Fig. 7  Power Spectr al Densit y ( PSD) chart w ith and
without filtering for test 1
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